Abstract-According to the pigment theory of matching, metameric matches result from the equation of the rates of photoisomerixations for each of the three classes of cone pigments excited by the two matched fields. If true, matches are radiance-invariant and additive. Tests of the theory in this paper show small but ubiquitous failures in radiance-invariance due to systematic rather than random errors in matching. A choice between two possible explanations for these systematic errors favors the view that in subjects who deliberately or intuitively search for the middle of the matching range, the errors are due to an asymmetry in the Weber fraction for color (Trexona) at low (but not high) levels of retinal illuminance.
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INTRODUCMON
The pigment theory of matching attributes fovea1 trichromatic color matches to the equation on the two sides of the calorimeter field of the rates of quanta absorbed by each of the three visual pigments in three corresponding photoreceptor species. If correct, matches must be radiance-invariant and additive (Grassmann's laws of scalar multiplication and additivity; Krantz, 1975; Pugh, 1988) .
The theory is not generally valid: e.g. physically identical stimuli fail to match in viewing conditions influenced by spatial or temporal contrast effects. But it is believed true for matches visually equivalent by strict substitution (i.e. strictly symmetrical matches) or even those with quasi-symmetry? (Wyszecki & Stiles, 1982, pp. 278-285) 1953 , 1954 Stiles, 1955; Crawford, 1964; Wyszecki & Stiles, 1982, pp. 379-392; Zaidi, 1986 ) that it sometimes fails.
A variety of ad hoc hypotheses maintain the viability of the Pigment Theory in the face of these discrepancies. They include: (i) intrusion of rods (Alpem & Tamaki, 1983) ; (ii) nonlinearity in the responses of short-wave sensitive cones (Zaidi, 1986) ; and (iii) matching imprecision (Trezona, 1954; Stiles, 1955; Brindley, 1960) . Rod intrusion can be dismissed if the colorimeter fields are viewed exclusively by the rodfree fovea, but the usual assumption that this is assured by central futation of a small ( < 2 deg in diameter) field is untenable (Alpem & Tamaki, 1983; Ahnelt, Kolb & Mug, 1987) . The theory must hold if the match equates quanta absorbances in three species of cones irrespective of whether the stimulus-response curve is linear or nonlinear, but a mismatch might easily be camouflaged as a match if the responses to it were on the saturated limb of a nonlinear curve. This approach to Zaidi's results merits further attention but there are other possibilities. Too little is known, for example, about the kinetics of bleaching and regeneration of cyanolabe, the short-wavelength-absorbing cone visual pigment. So we remain uncertain of the range of radiances over which its absorption spectrum is vulnerable to changes with radiance due to self-screening (Brindley, 1960 , Alpem, 1979 .
